CT evaluation
For the diagnosis of low-calibrated abdominal aorta, the diameter measurements of the abdominal aorta of the renal arteries 2 cm below and above were considered to be the diagnostic criteria (3) . For low-calibrated IVC, the average was calculated by measuring 3 different regions of the intrahepatic vena cava: measurements less than 9 mm were considered to be the diagnostic criteria (3) . For hyperdense adrenal glands, the state of being equal or hyperdense when compared to peripheral vascular structures (e.g., IVC) and holding more contrast than the spleen and liver were considered to be the diagnostic criteria (3) . For the diagnosis of shock kidney, extended and contrast kidneys were considered to be the diagnostic criteria. For hypoperfused spleen and liver, an increase in the heterogeneous area (perfusion defects) when compared to normal parenchyma was considered to be the diagnostic criterion. All CT images were evaluated by a radiologist with 8 years of experience in emergency radiology (IY).
Results
In our study, 930 abdominal and thorax tomographies of pediatric and adult patients were evaluated. In these, 544 patients were male (58%) and 386 patients were female (41%). The mean age of the patients was 32±5.3 years. We found the presence of CT hypoperfusion complex in at least 1 of 15 patients (0.16%). All of these patients' vital signs were stable (they might have been in the compensatory phase of shock). Further, out of the 15 patients, 12 patients suffered from multiple traumas (0.12%), 2 patients were in the post-operative stage (0.02%), and 1 patient (0.01%) suffered from sepsis. We observed low-calibrated abdominal aorta together with hyperdense adrenal glands (15 cases, 0.16%) (Figure 1, 2 ) in all the patients with CT hypoperfusion complex. We detected intra-abdominal free fluid in 13 cases (0.13%), halo sign in the IVC in 8 cases (0.08%), hypoperfused spleen and liver in 5 cases (0.05%) (Figure 3 ), pericholecystic fluid in 3 cases (0.03%) (Figure 4 ), and sign of renal hyperperfusion (white kidney sign) in 3 cases (0.03%) ( Figure 5 ). Apart from this, low-calibrated thoracic aorta and collapsed heart appearance observed in thorax-related results were present in 5 cases (0.05%). On the other hand, 1 patient died because of septic shock. Other patients recovered fully after a 3-month follow up.
Discussion
Computed tomography hypoperfusion complex is a set of tomographic results that was defined by Taylor guidance from splanchnic circulation to vital organs due to the activation of the sympathetic system post-shock (hypovolemia). At the same time, CT hypoperfusion complex was found to be associated with poor prognosis (3). However, it is known that emergency physicians and even radiologists have difficulties in defining these findings.
There are three basic stages of shock: compensatory, decompensatory, and irreversible. Arterial pressure, in particular, can be maintained in the compensatory phase, and monitoring of only the vital signs is not enough to explain the patient's state. In abdominal tomography performed at this stage, the presence of CT hypoperfusion complex in the patient indicates that the patient is in shock and there must be an appropriate treatment for this exigency. At the same time, understanding the signs of CT hypoperfusion prevents confusion with pathologies that can enter the differential diagnosis, including ileus, gallbladder perforation, mesenteric ischemia, portal venous thrombosis, and DIC.
The signs of CT hypoperfusion complex can be divided into two: vascular and non-vascular. Low-calibrated abdominal aorta, IVC, and mesenteric arteries can be categorized as vascular signs. Dilated and edematous bowel loops, hyperdense adrenal glands, shock kidney, shock pancreas, free fluids in the abdomen, splenic and hepatic perfusion deficits, and pericholecystic fluid can be categorized as non-vascular signs. Apart from these findings about the abdomen, low-calibrated thoracic aorta and loss of volume in cardiac chambers (in extreme cases) can also be considered.
Certainly, some measurements are also needed to be made for the evaluation of these signs. For instance, the following can be considered to be diagnostic criteria: (A) in the diagnosis of low-calibrated abdominal aorta, the abdominal aorta diameter of the renal arteries 2 cm below and above is less than 13 mm; (B) with regard to low-calibrated IVC, the IVC diameter is less than 9 mm in the measurements made from 3 different regions of the intrahepatic vena cava; (C) in the case of hyperdense adrenal glands, the state of being equal or hyperdense when compared to peripheral vascular structures (e.g., IVC) and holding more contrast than the spleen and liver; (D) in the case of shock kidney diagnosis, extended and significantly more hyperdense kidneys; and (E) in the case of hypoperfused spleen and liver, increase in the heterogeneous area (perfusion defects) when compared to normal parenchyma (3).
In our study, we emphasize the observation of hyperdense adrenal glands and low-calibrated abdominal aorta signs in all patients whose imaging reveals CT hypoperfusion complex (sensitivity: 100%; specificity: 100%). Therefore, the observation of hyperdense adrenal glands together with low-calibrated abdominal aorta in portal-phase abdominal tomography (early portal phase is used to observe the arteries) obtained from patients suspected to be in the compensatory phase of shock can confirm that the patient is in shock. Emergency physicians should be alert during this phase of shock. It has been assumed that the above is caused by hypovolemia, and the appropriate treatment is supportive therapy rather than surgical intervention.
The incidence of complex CT hypoperfusion has been reported differently in several studies. However, CT hypoperfusion complex occurs at a higher rate in post-traumatic patients. In our study, 12 out of the 15 cases with CT findings consisted of post-traumatic cases. In a study conducted on post-traumatic cases by Ryan et al. (3) , CT hypoperfusion complex was seen in 27 out of 498 patients (5.5%). Again, CT findings in a pediatric group with blunt abdominal trauma were evaluated by Taylor et al. (1) , and they reported the incidence as 0.01%. In our study, this incidence is 0.16%.
Conclusion
Computed tomography hypoperfusion complex is a set of imaging signs that is even difficult for radiologists to identify. However, if identified, it can lead to appropriate treatment along with diagnosis even in patients in the compensatory phase of shock. In addition, the observation of hyperdense adrenal glands together with low-calibrated abdominal aorta in abdominal CT scans can confirm that the patient is in shock, and we should check at least these two structures in patients suspected to be in shock. Informed Consent: Informed constent was not obtained because our study was a retrospective study.
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